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IO	pads	with	ESD		

! Mo9va9on	/	need	
"  Standard	TSMC65	IO	pads	use	radia9on	soO	3.3V	
transistors		

"  We	also	need	a	fast	analog	input	IO	pads	

! Solu9on	is	to	take	1.2V	IO	pads	developed	by		SOFICS	
for	Cern	

! 	Problem:	IO	pads	are	designed	for	7+1	metal	stacks	
! 	Nevis	will	convert	it	to	9+1	metal	stack	
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	Rx	and	Tx	circuits		

! Mo9va9on	/	need	
"  Standard,	fast,	rad	hard	TSMC65	Rx/Tx	do	not	exist	
"  To	be	compa9ble	with	Cern	digital	environment	we	need	
SLVS	signaling	

! Solu9on	is	to	take	a	RD53	Rx/Tx	circuits	
! There	is	no	problem	with	using	them.	
! We	have	a	library		
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	Band-gap	unit		

! Mo9va9on	/	need	
"  Radia9on	hardness	unit	needed	

! We	are	looking	into	a	RD	53	unit			
! It	was	produced	and	characterized	to	be	rad	hard	to	
very,	very	high	rad	levels	

! Problem:	~100	DRC	errors	due	to	the	enclosed	NMOS	
transistors	used		

! Ques9on:	how	these	DRC	issues	compromise	the	
yield?	We	would	need	to	produce	~50000	ADC	
devices	with	one	bandgap	in	each	of	them.		
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	Band-gap	unit		
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! Answer	from	IMEC:	“There	is	no	easy	answer	to	such	
ques9on.	First	of	all,	there	is	indeed	a	yield-related	aspect	
why	TSMC		does	not		allow	bended	poly	gates,	but	that	
informa9on	will	not	be	publicly	available.	Secondly,	yield	
loss	could	very	well	be	the	result	of	bad/insufficient	
modeling	of	the	enclosed	layout	device,	e.g.	lower	
matching,	different	VT	effects,		different	mobility,	..”	

! What	is	the	solu9on	?	
"  To	use	another	device	
"  To	modify	the	transistors	to	normal	one	as	we	do	not	need	to	be	in	such	a	

high	radia9on	
"  We	are	looking	into	both	op9ons	
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Band-gap	
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Seal-ring	library	

! Seal	ring	library	as	distributed	by	
Cern	has	quite	a	few	problems		

! We	have	now	“corrected”	library	
which	allows	to	make	a	chip	ring	
without	drc	errors		
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Conclusion	

! Problems	with	basic	IP	blocks	needed	for	
radia9on	hard	and	Cern	signaling	
environment	iden9fied	

! We	are	on	the	way	to	have	these	IP	blocks	
ready	for	the	chip	submission		
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